Translating food intake data into phytochemical outcomes is a crucial step in investigating potential health benefits. The aim of this review was to examine the tools for determining dietary-derived polyphenol intakes for estimated intake studies. Published studies from 2004 to 2014 reporting polyphenol food composition information were sourced with 157 studies included. Six polyphenol subclasses were identified. One quarter of studies (n = 39) reported total flavonoids intake with 27% reporting individual flavonoid compounds. Assessing multiple compounds was common with approximately 10% of studies assessing seven (n = 13), six (n = 12) and five (n = 14) subclasses of polyphenol. There was no pattern between reported flavonoids compounds and subclass studied. Approximately 60% of studies relied on publicly accessible food composition data to estimate dietary polyphenols intake with 33% using two or more tools. This review highlights the importance of publicly accessible composition databases for estimating polyphenol intake and provides a reference for tools available globally.
Translating food intake data into phytochemical outcomes is a crucial step in 23 investigating potential health benefits. The aim of this review was to examine the 24 tools for determining dietary-derived polyphenol intakes for estimated intake studies. food information needs to be strengthened to better support public health messages. In 64 order to associate phytochemical consumption with positive health outcomes, a 65 fundamental step is to accurately estimate dietary phytochemical intake. 66
67
Despite the first estimations of phytochemical intake at a population level being 68 reported more than a decade ago, the numerous methods employed have evident flaws 69 (Dwyer & Peterson, 2002 The limitations associated with current methods hinder the interpretation of research 81 outcomes that associate dietary phytochemical intake and specific health outcomes. 82
An evaluation and comparison of the tools to measure phytochemical intake is 83 imperative to interpret current findings across the literature and to provide 84 recommendations for methods to apply in future research. 85
86
As phytochemicals is the term used to group a vast range of chemical compounds 87 which are hieratically grouped into classes and subclasses, Unlike other known 88 nutrients in foods, the complexity and variability must also be carefully considered. diet cannot be assigned or matched to its closes equivalent, and in turn an individual's 115 intake will be underestimated. This is particularly challenging when analysing food 116 intake data from a country that does not have a specific composition database for that 117 population. Secondly, the phytochemical content of specific foods is highly variable 118 and largely influenced by a foods growth, harvesting and processing conditions. A 119 phytochemical food composition database is unable to account for this variability and 120 
Eligibility criteria 210

Types of studies 211
This review included analytical epidemiological study designs including prospective 212 and retrospective cohort, case-control and cross-sectional studies. Our preliminary 213 data extraction shown randomised, non-randomised food-based trials and crossover 214 food-based trials tended to not estimate polyphenols intake from the whole diet by 215 using tools. Only studies published in English language were considered for inclusion 216 due to a lack of translation resources. 217 218
Types of data 219
The main data extracted for this review were the reported polyphenol types and tools 220 used for estimating dietary polyphenols intake. The details for the use of tools for 221 dietary polyphenol intake data were examined, as were patterns of result 222 combinations among polyphenols between different tools used. 223 224
Types of methods 225
Studies reporting data for whole food based polyphenols outcomes in relation to a 226 health condition were included. Studies reporting the use of a tool for the translation 227 of food intake to polyphenols data, such as a food composition database were also 228 included. 229
230
Studies that did not measure whole foods or whole of diet based polyphenols were 231 excluded, this included studies related to the use of supplements, encapsulated 232 polyphenol extracts, extract from herbal sources and purified or modified version of 233 polyphenols. Studies related to bioavailability or mechanistic feeding trials were also 234 excluded. The polyphenol-containing foods considered needed to be commercial 235 available or publicly accessible by the general population. 236 237
Types of outcome measures -Primary outcomes 238
The primary outcome of the systematic review was the summary of reported 239 polyphenol types and tools used for estimating dietary polyphenols intake. 240 241
Data collection and analysis 242
Selection of studies 243
The review was structured and reported according to the PRISMA. One review author 244 (YP) conducted the literature search in the specified scientific databases. Two 245 additional review authors (VG and KK) independently assessed and compared 246 potential studies identified by the search strategy for inclusion. Resolution of any 247 disagreements occurred through discussion and required a consensus outcome. Where 248 consensus could not be reached a third researcher (YP) was consulted. 249 250 Articles identified by database searches were assessed for relevance to the review 251 based on the title and abstract (Table 1) . For those meeting the inclusion criteria, the 252 full text publication were retrieved and assessed for relevance to the review criteria. 253 254 
Data extraction and management 257
The studies were grouped, described and evaluated in accordance to their 258 methodological similarities. Included studies were summarised in a tabular form, 259 outlining study design, key feature of sample size and population, food intake 260 assessed, reported polyphenol types and tools used for estimating dietary polyphenols 261 intake. 262 263
Assessment of risk of bias in included studies 264
One review author (VG) assessed the quality for each study using the criteria outlined 265 
Study characteristics and quality 281
Approximately 30% of studies were from case-control (n=44) and cross-sectional 282 (n=48) study designs, respectively. The remainder of studies (n=65, 41%) were cohort 283 studies. Included studies were from 24 different countries and 26% of studies from 284 the United States (n=41) and approximately 13% of the studies from Japan. The 285 majority of studies (n=130, 83%) used a food frequency questionnaire form of dietary 286 assessment to estimate dietary polyphenols intake with 100% (n=44) of included case-287 control studies using this form of assessment. Food record (n=12) and 24-hour recall 288 (n=8) dietary assessment methods also were applied. Approximately 80% of studies 289 (n=123) assessed intake in relation to the whole of diet rather than a single food item. 290
Of the single food items specifically studied most were soy foods and legumes foods 291 with few studies only focused on other key sources related to specific polyphenol 292 subclasses eg. fruit, vegetables, tea, chocolate. 293
294
Upon assessing the quality of the published studies, there was one study was rated 295 neutral using the Quality Criteria Checklist, due to the low response rate of dietary 296 intake assessment in the cohort. This may imply the estimation of polyphenol intake 297 was subject to bias. The remainder of studies were rated as positive. Additionally, the 298 validation of selected dietary assessment tool was widely described in the studies. 299 Table 2 . 334
Approximately 60% (n=98) of studies included relied on publicly accessible 335 databases or food composition tables to estimate dietary polyphenols intake. There 336 were five studies identified that were using six food composition databases to assess 337 intake. Approximately 60% (n=93) of studies applied only one tool, while 20% 338 (n=31) of studies employed two and 13% (n=21) used three database or tool 339 combinations. 340 341 lignans intake. In addition, retention methods were reported to be the most commonly 361 used method to expand the available food composition data of polyphenols to fit the 362 reported food source (n=14). 363 364 While to the authors knowledge this review is the first to report on the food 365 composition databases used in estimated intake studies, some earlier work has 366 occurred in relation to databases available for phytochemicals (Scalbert et al., 2011) . 367
The previous review was particularly focused on the chemical structures, occurrence 368 and concentrations in foods and also addressed metabolism in humans and animals 369 and surrogate markers of health and focused its review on clinical trials which were 370 not considered in the current review. There were synergies between two reviews 371 though the work of Sclabert and colleagues did specify the particular components 372 
